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m#mi] BWs^oy^mm^mi^ fro, at c a scries 

[flf^2] JEStC^fg-rS A r c A#>A^fCfr\ TIB (A) XI* (B 

(a) iotis^i 8i,z7jk?T * jmmpizm-t&zyrtvm. 

(b) u?'j## i 8 izm-rr* ;mmmz&^T. i^l < izmm<z>T $ ;me> 
mm. Ktk. mx. ^.r^tfua^^r^ snmnzmh. fro, r-^n^^t- 

* K friEST ic $$|g L & v > H # IC g fi^JfCtf) £jgfg |6j± $ i± £ # > A * ft, 

7 ^ y iis?!ii: 7 o %^±©ffi^tt?:t i, fro, ?(D$y/wnrfiEnizMm 
t- s^tcjt^x, m*>^?^tfiEi?;izmmLft^£%izMwmM<Dt£mffiz 

[ff#5U] ZE^TiC^lgt-S A r cA#>A*fCfr\ 1 8 iZ^~? 

T$ jmmmz&i*\T. 2K±, fro, 2 0«TO7^;SI©ti, *3c. JffiA 
, ££tttf;&[l£-g-&y ^ J mmn*ML. fro, r - ^"n^^-A^^U rtc^VN 

r, ^vtyAtMtfjEnizmm-r&m&iztt^T. m*ysv?Mtf]Emzmm 
b^t^K^mmw(D^mm^0i±^ii:^^y^^mv&^m^miiznm(D 

r -^U^XAVtV To 

[»*JK5] arc Ait^fr^a^tlfe^i:^ <fc »J A r c A 

Clf^^6] buIB a r c Ait^fr, TIB (a) XI* (b) {CfB«<Z)DN 

Ax>$>z>m&m5izmm<D r -^nf^^fu y 0 

(a) mWmm 7©^S#-^1 0 l ~ 8 l 7fr(b&6*&ai2#I£^t?DNA 0 

(b) m?m-%l 7<Z)igS##l 0 1-81 7frP>^S^SSB^JX«l^igM^J 
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[ff#^7] mmr -^U^TtA^^VTit, ii/x'jt7lllt*^ 

i ~ 6 (Dv^tifr-^ciB*© 7 _-^ n ^ , ; To 

[ft^^9] frffBL-T^ y^^L-U ^>X(iL-y;i/^^>^T?^>-g> 

cit^^ i o] i ~9 co^-rti^— mzmmo y -^aft/^f 

[0 0 0 1] 
[0 0 0 2] 

, Arc (aerobic respiration control) , fnr (fumarate nitrate reduction) 
#£H£>;ftTV^& 0 ZtHblZ. ArcA. Fnr£ ^ ^ nit/x. U \L T • n U £ J £<Dj&.MM 

tt2 9^(7)firg{C#St-^>fnrit^{Cj; »j =1 - KSft, £ * fC, gfc^lft 

So ArcA*^*^ Fnr^^A^jBCtt^H^Tffe*;, *«W*#lCfi 
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£tfm*>fr£&^T\<^Z> (S. Iuchi et al., Cell, 66, 5-7 (1991)) „ 
[0 0 0 3] 

*jET?WU DNA7>f^n7l"fSf $:IV^T, iS/i'J t7 • 3'J ftjfe ArcA 
Fnr# J; I^rL K-T£ 

il^^^a^^^^n^T-r^^^-^^-^fb^ti, &BB3*itv*s (ht 

tp: //www. genome. ad. jp/dbget-bin/get_htext?Exp_DB+-n+Bget-bin/get_htext?E 
xp_DB+-n+B) „ 
[0 0 04] 

ZntT'lZ, krckZyjWMte^ TCA-9--T *;i/±<Z>*fc^©$8^&**tClBMJ|"* 
&Z.£tfitSbtlTt5V (S. Iuchi et al., Cell, 66, 5-7 (1991)) , Zl<Z>-r- 
# *±<Z>arcA?R««5K: fcV^ ttTCAit-f * ;i/±©it^^-C7)|gJH^±# L T 

[0 0 0 5] 

tcwj 9 >i±e>mfc*ftm.tf±g--tz>mz£ lx dammmmtf mf e>*i& (2001 

MHftffl^'J->;Utf^;nj;-j let, ngftlg^ 

) c 

[0 0 0 6] 

Dam 3? yntn it. mm ^oymmmm^ izm$-~?2> mmm^v 

3*15 (Proc. Natl. Acad. Sci. U.S.A., 87 (23), 9454-9458 (1990) o 
[0 0 0 7] 

5, arcAit^, fnrjg^^-, damiHs^& if© - 

[0 0 0 8] 
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[0 0 0 9] 

U Tlz&mW\z&&'t 2> Vita. U-*-&y;V7M*^- K-T^it^Sr^'r 
[0 0 10] 

(1) Bl$^|£©£jgtg£:*U fro, A r c A#>A?f|;tflE^cmtgLfc^ 

(2) iESlCillg-r^Ar c A^>7^^«^, TfH (A) X« (B) tCfE»£tf># 
^^SCT&S (1)CD r -^nftA^f'J To 

(a) 8{c^tr^ ;»j^t^^/^i„ 

A * It #IES {C ^ fg L & V ^ i: £ IC a Ift^fl CD £jgtB £ l«J_t $ i± £ # > A° ? f a 

(3) lESfCflifg-t&A r c A#>/\°*«^ IB#!#-^ 1 8 {C^f r ^ J WMn 

>/^gt*fe5(i)0r -^nft;^f'J To 

(4) iE^{c#tg-r^A r c A#yji?wtf. mzm^i sic^-rr ^ jnmw 

fc-g-frT^ JmW&WZmL. fro, r -^Df^^fU TtCfcVNT, 
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(5) »±©a r c Ai&fc^-tfffimZnfcZtlZ J: »J A r c A 
7. 

(6) Itfffia r c AjUS^jtf, TIB (a) Xte (b) (CIH^(Z)D N AT'fe-5 (5) 
© r - ^P^-^J-A^^ U r o 

(a) EB#J##1 7 1 0 1 — 8 1 7^£>&£&S@B#J£^frDN A 

o 

(b) ae^j#-^i KD&m&^i oi~8i 7 frbtezi&mmmxitmi&gm 

(7) g«fBr -7°Dft/^f'J T«> xs/a: U trJR*naT?*)* (1)~(6)<0V^ 

(8) t&IHBW«JK*«L-r ^ yMftT&*(i)~(7)©v^i**i^<Z) r-^nftA 

(9) i&IBL-T* «/|fc#L-y VyXiZL-lf)l* * >SlT'feS(8)ffl r 

(10) (l)~(9)tf)V%r*i^tf> r -^Df*;t^fJ 7l:^tT*«tb, Bfi^& 

[0011] 
[0012] 

*»Wtcfflv^« r --fU-rX-rttTV T £ ltd ii/i'Jt7l, x>^n 
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jgt-5fg#£*ir£fe<Z>-e&*U£, mcmfeZftte^* JMfrftKHiNCBI (Nation 
al Center for Biotechnology Information) # K — ^ iCfEUSc^ tlX ^-Stj* 
^{CiU r -^Df^^f'J y&cM-r£%£>#*IJMT£3 (http://www.ncbi. 
nlm.nih.gov/htbin-post/Taxonomy/wgetorg?mode=Tree&id=1236Slvl=3&keep=l&s 
rchmode=lSunlock) 0 
[0013] 

I>fOA'^- • T^*D^^>^li, 16S rRNACDJ&^IB 
#Ifl?#T&£*lC J: y, hxT • 7^*n* (Pantoea agglomerans) 

VObiT-Tttf-fX (P. ananatis) , Ay hx7 • X?-=L-yjV'fJ (P 
. stewartii) T ?U * 9 >*^ic:g#^3 tlT %(Z>#2d£„ afcS&fJBtCfcV* 

t«, t -^n-r-avi^-y-y rtc^^sti, ^o, arcAite^fc^-r 

[0 0 14] 

xj/i'jt7- 3U &a^5^X^W#i£&fflV^TWa'rs»^tctt, E. coli 

ya^7>^AJ 1 33 5 5j* (FE RM BP-6614) , AJ13356 
i (FERM BP-6615) fctf-ttl % OMmifc ^ £ Z £ &X & Z> „ 
[0015] 

*$&Wlz& *;SS3ts*iS gffiitili: LTte, r -^nft/t^f'J 7i:J:ot 
£jg£*l#£t>tf)T% fro, TCA-9->f ^;i/&gaiT^sn5i|l, xii-en 
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[0 0 16] 

L-y 2?>fejSttCDr - ^nft;^f'J7i:LTtt, L-u y>rtnyc 

>, y vyr\4 h, s- -L-i/^^-O ( 

AEC) , r-^^'Ji^X a □ ujtj7u5 9 # ztibcD 

?^y ric^f rinct y*#e>*i£= L-y ifym&fcm^zmmnhT. 

&HZ&3Li/jLV blT • nyAJ11442 (FERM BP-1543, NRRL B-12185 ; #IH§Bg56-18 
5964f-&tf#|I!#g$3g4346170##flg) , li/i V t y • n V VL611##tf *>;ft& 
„ r*ie>tf>$8St£%tf>y*A°;i/ h^f-*— L-y ^>lc<fcS^>f - KA'y^ffl 

[0 0 17] 
[0 0 18] 

mzmMMic&^Tiz. an/x.v t7 • =iy©L-y vy'^mmnLx. wci9 

6$c£;§V>£ 0 xi/i'J HT • 3yK-12fi3fc<Z)W31108clCAECWffi«: 

tf#-r&3£{c .fcotfg^tittcDt'feSo RPBfctt, xi/i'J t7 • ^yAji3 

(M mmmmA mmnmm^m^m mmzLm^n-zy*-. T305-8566 b 
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#aafc«»o<tfrfnfclTB 1##U **&6) (C^ft##FERM P-14690i: L 
, ^fES^FERM BP-5252^f*-^S*lTVxS (W096/17930#IS^^A o > 7 U V h 
[0 0 19] 

UVKPM B-3996 (RIA 1867) (^|II##S^3l5 , 175 , 107##flg) % MG442#fc (Gusyati 
ner et al., Genetika (in Russia), 14, 947-956 (1978) #flg) fciftfiMf&ft 

So 

[0 0 2 0] 

KttftTbfelS'x'J fcTMIBKaS J: #^¥5-244970#<^ 
#;&tmiJB¥7-203980^«fcSB«3ftT^S. B^tfjlC «fc O 

[0 0 2 1] 

Xi/i'J t7 • 3 U W3110sucA: :Km r 

li/i'Jt7' HUAJ12624 (FERM BP-3853) 

Ii/i'Jt7' =Mj AJ12628 (FERM BP-3854) 

Xi/x'JtT • 3'J AJ12949 (FERM BP-4881) 
[0 0 2 2] 

X*/x U HT • 3 U W3110sucA: :Km r &, y t7 • n V W311O0) a -^r h 

irjituvm'rK Kn^-^ate-f (j^t, r SU cAit^j ) imfc-r) 

o 

[0 0 2 3] 
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#^^7-203980# &m tC f B«g $ tl T ^ 6 . 
[0 0 2 4] 

L->f yo>f*/>4itt© r — ^DftA^f U 7 £ UT li, ii/i'J t7 • 
3UKX141 (VKPM B-4781) (0(^H# »ffiH^Mf|$519, 113^#flB) #Wd4i£ 

o 

[0 0 2 5] 

L-Jfc^-feU >4IttO t - ^Qf^^f 'J 7t Ittt, C600^ (Appleyar 
d R. K., Genetics, 39, 440-452 (1954) ©Leu + ^-|f^MI*T-$)^NZ10^ 

[0 0 2 6] 

V>fcM#<#l£*lT ^£ (Wang, X., et al., Appl. biochem. Biotech., 70-72, 
919-928 (1998)) „ 
[0 0 2 7] 

;i/hdft-f, Kn^tTnU >Bi^|*«i*, ^h: Kn S?tT n U >m * 
-if. is-)lP7$ J fcTj* U >Mh 5>X7^ 7$t-f, X^S/^b^T 
^ 7 U >^7>>5>-i?^, L-U s;>©^j«jg»±©»3R«:n- Kt-£ 

[0 0 2 8] 

>f V^x^^t: Fn^- if. 7n-'^itK7^-f, 
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[0 0 2 9] 

m-tZBmt. LTte, ^^ty^rHKn^t-^^S (W095/23864#BI|&4* 

m^yy hmm) = l - ^ >i©4^m*^M it l - 

[0 0 3 0] 

, r -y°UT*si9TVTizmfc+zmA. stent, j—ju^****- 

?i/3y. V'yyy.i^^Jy (Berg, D. E. and Berg, C. M. , Bio/Technol. 1, 4 
17 (1983)) , Nu77-i? (#H&¥2-109985# ) * fcUtfBHffitfc*. (Experiments 
in Molecular Genetics, Cold Spring Harbor Lab. (1972)) £MV^;£i£-£?i 

(Kirill A. Datsenko et al., Proc. Natl. Acad. Sci. USA., 97 (12 
), 6640-6645 (2000) ) „ 
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[0 0 3 1 ] 

JtSBtf>J:-Mc8B8l;iDNA&fl5lcJ: UWSSftfc r -^OftA^f'JTtb 

*U L- U ^>^jg|BS:«"t*3i2/3iU HTMiMS (3KH4*fflF«6,040,160#) 
, 7^X7*i; -)V\fJVK- hftJlstflri/^ 

^jg|BS:^*rSx>-f-n^^^-JRjW®*^tf e>*l« (EP 0 952 221 A2, EP 0 
999 282 A2) . 
[0 0 3 2] 

ArcA^>/N°^»©iltg^^<m^t--5*\ X x U H 7liI©M 

0 ArcA^>^^K*«iE«JC«IBU35;V^«l4:L/Tli, ffil^tf, arcAit^CD^^ 
XtifiSRjWSlf fc*u |Wfil>e^•jg^feT'S>-5ArcA^>y^ 8 ^S7^)^^^tl^v^*^, & 

3 »j , ArcA * > A * fC<Z>#*<D«8fg #<£T X tt?B$c L fc^&T* & o T % J: V * 
„ ArcA#>/\°*ft#iES{c$SfgL&v> T -T'nft/^f'J T i: It, Jeffrie 

SSfe#±<Z)arcA3t^<D%3Si8fiPiB^JXtt=i- K*«tC«H^Dfeifc 
fCJ: »J, #|gS:^-tSArcA^>A^S^^$tl^^<fc^{C^ofe^M^^#tf 

[0 0 3 3] 

*5gH^©M®©W«{CmVN^n^^^Xtt#^^^^1--2>ArcA^>7\°^ 
tffcti*. arcAfcte-?^ LTtt, SB#J#^ 1 7 Kj^rJMBB*!*: 
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l:3-Kt5DNAj DN A^-^^^lCli^OVNt'tl^-^©^^ 

[0 0 3 4] 

ttBB£*ir, ArcA*>A*«<B$S'|$&^LTV*S|S»K 1 ^ L < tta»©ffi*T* 

, iyjf*i<tt2*>f>iofl-efe5. 

[0 0 3 5] 

tufa rArcA^>/\°^^«^ttJ fctt, W*>A#«#lE^tC«IBLTVNS©-& 

-g-^&*.*wi, ArcAdf>^^St<z)?Stti:ti, H*:v/t*K#iEttMMBL&v*J: 

coli MG1655#fc (ATCC No. 47076) „ &£>*W3110#fc (ATCC No. 27325) A^tf&JlS 
. X>^nA?#- • 7^0^7>^fflMIIi: LTtt, AJ133 5 

5i (FE RM BP-6614), AJ13356#fc(FE RM B P - 6 6 

1 5) m&mf £*i£o 

[0 0 3 6] 

_tia©<t:^^r^ jm&momm. #au, *fcte5£&^ic&, Ar 

IZ&CZMm (mutation^ felivariation) =fe>-g-£ft£ 0 
[0 0 3 7] 

-hSH©<fc^^arcA5t^«)^M^XliAUT> hi: Ltd @B^'J## 1 7 ©J® 
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b&gifti tit. ^fc^)|>#M^A>f >y KAW^n, 

£2>\ -fll&aHirtf, *BIWf14#^DN A|S|±, 1x^5 0%^ ft£ls<i* 
7 0%J£Ul, J: y#£ L< &8 0 %&>±<Dffim& £*-f -5 D N A |^±*V\>f :/U 
^Xl, ^-tlcfc 'Jffi^i^DN A|M±2>VW XL fcV 

feS60TC, 1XSSC, 0. 1%SDS, &&l,<te. 0. 1XSSC, 0. 

i % s d s izffi m f s mmmT*/\ a -? y #4 x-r & tkfttfmif e> n s . 

[0 0 3 8] 

i:fSPCRtCJ:oT^lt53i:^f5. ^D-^ilt, 3 0 0 bplg 

, 5 0°C. 2XSSC, 0. 1%SD Stfm? £>*l5. 
[0 0 3 9] 

JSAT, arcAit^X&ArcA* ^5 S2^J## 1 7 Xtt®2#J# 

[0 0 4 0] 

*&m<Dmmt. hrch^yA^M^jEmcmm^^^viz^m^tit^mmx 

&Z>. z.<D£z>&Mmi*. Mill 3t^lBiftitjS«:Mv^ffiniBtllit» (Ex P e 

riments in Molecular Genetics, Cold Spring Harbor Laboratory press (1972 
); Matsuyama, S. and Mizushima, S. , J. Bacterid., 162, 1196(1985)) fC J: 
SS^#±<Z)arcA3t^&, lEStCflMBLfc^arcAJt^?- (J^T, r«fc«S!ar 
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[0 0 4 1 ] 

izm&ft±fr*>m-}m*>z> zw^stemmzmm-tzz-nizj: y, 

««MarcA3t45^#, ^&#_L<Z)lElt &arcA}frlK^ 1E& $ *l Stf £ «?#"T -5 
[0 0 4 2] 

z.co£o temmmmz. iz <t & ykfc^mmm\*.mzm.tL itfcy, tiDNA 

i»ffi^©V-^-il^^p%S|J{C#A$tlfearcAat'B^^-g-^ > ^o. BWfcl- 
[0 0 4 3] 

i>>x'Jh7MIII«t5SSifffi^7^^ KilLTtt, P MAN997 (WO 
99/03988#ffl|^^^/\°>7 Isy h) „ PHSG415, pHSG422 (Hashimoto-Gotoh, T. 
et al, Gene, 16, 227-235 (1981)) mW¥Vf 
[0 0 4 4] 

mfc+mmzm^^i&mmarckMfcTi^ Mtfamziz. mmmmmitikx^nu 

&lZ£Z>Z\tlt><Dm.fcJ-(D-7£mW<Z>X£:. Z\ tl £ <Z>i6te^(Dfffi<Z) D N A 
(V-^-it-g^) <Z)|ffA, *fctt8Pfltf««rgmi5S (Kramer, «. and Frits 
, H. J., Methods in Enzymology, 154, 350 (1987)) J P?kMffl,f&-t~ h U C'A, 
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t KD=^>;b7^ >^<Dfc¥MM^ <fc£*Q;S (Shortle, D. and Nathans, D. , P 
roc. Natl. Acad. Sci. U.S.A., 75, 270(1978)) (Cj:oT> arcAitfc^tf) 3 - 

'J^l/>yt-0iStt^lTXM*^5)i\ X»iarcA31^CD<E¥«:<ST*fc 
IN^fc&tm^lCi y arcA»^0>-J£1E«&**3*5:£8U Xttitlfc 

[0 0 4 5] 

arcAil^ti, KJaa»^ftn?&y, *ne>©BB^tC«^5VNT, 

ISS^CM V^arcAitte^te, gWfc-rSllB®*««*#-rSarcAa^i:ffiHjfi«|^. 

L< li8 0%J^_h, J: y# * L< 1*9 0%J^Ji<Z>ffi|f|tt&;tLTV^tf«fcV^ 
[0 0 4 6] 

[0 0 4 7] 

< KDNACDK8, DNAfflU^tfl^ Jg««SH$0>:£8;tt, Sambrook, J. 
, Fritsch, E. F. , Maniatis, T. , Molecular Cloning, Cold Spring Harbor La 
boratory Press, 1.21 (1989) ICfB^S *lT Vn£ 0 
[0 0 4 8] 

»IBS:^"rSArcAdr>^^K^M^Sn«:^J:^lC«:ofe3EM*tt, r 

to % l < £<2^s^#i&s&cMv^*i£^#ymc «t o t^its^ 

[0 0 4 9] 
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jg»*S:faJ: 3 -Br -5 3*Ui, arcAat^tCBB^S r -^DW 

>fy7*4«tt, *&£<BarcA»^#S89iU TCA1M * ;i/±CDit^©l8^ 
& 8J1W"* -5 <z>Jc*fU ArcA*>;**R#iESMMILfcvv|fcT?H:, TCA-9--C 

[0 0 5 0] 

7k$-MM&£<Dmmmm. yy^-r^^. yy=E-y^^m^^>^n^x^ 

^ytfyj*y^tf'pmmttiZft2> 0 

[0 0 5 1] 
[0 0 5 2] 



2003-3000870 
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*y&mmmm. mffl>m j t<Di&<Dxmit. smm^oymmizj^cxm^^a^ 
&x\zmmmzWLmh. Bwmmzfavrm&mmmxteWkmftfrbmm-tz z. 

[0 0 5 3] 
[0 0 5 4] 

[I&66M1] Xi/x'JfcT- nU^arcA, dam, fnrJt^©^ 

xi/x'jty-nu (e. con) vL-umcDf; 2±mh(D±iM.mmmzmzw 

tC^tlTV^ (Blattner F.R., Plunkett G. , Bloch C.A. et al., Science, 22 
7, 1453-1474 (1997); ftp://ftp. genetics. wise. edu/pub/sequence/ecol im52.s 
eq.gz) 0 #{;frI<E>arcA, dam, fnr^f^CDJ&gi@2#JK:|g^5 V^T, arcA, dam, fnr 
<Z>#*fc^i$^£#§gUfc 0 MT0)W>mz&^T. 4V ADNAtf)|{&ffi&, QUGE 
N-Genomic-tip System (*rTtf>ttm) £fflVN£ 0 
[0 0 5 5] 

( 1 ) li/i'JkT * 3'J ©arcAil^^-©^ 

#^$tlTV^^arcA©^»i^^J^C«^V^T^^-f V-$:^L, X>>x'Jt7 
• =rUMG1655^©^V ADNA IT, arcA^te^<DN3fc£ J: m^m/i &PCR 

UmiPIL^o PCRte, Pyrobest DNA Polymerase (SP^M) 8* 

# t& wmiz Lf^oT^oto n^^w ^-ffifiifflPCRffl ^ >r ^ - ic & ^ v - 

1, 2&, C*3BWr^rit«fflPCRffl^9>fV-tCt±^>fv-3, 4 SrffiVNfc. :/ 
7>fT- 1 {CttHindlll-th-f h#, :/^-f v-4 JCliXbaliM h tf^tl ^tl^if 

[0 0 5 6] 

^7>fV-l : cccaagcttaaagccctttacttagctta (GenBank© access ion No. AEOO 



1 7 
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O51O(^)ig*@B^J<Z)ig^#-t5482-55O^C^BM^^iH^J05 , 5MCccc£ «fc tfHindl 1 1 
1M b fctfiD LfcB^'J : BB^'J## 1 ) 

2 : tccgcgccatctgtcgcttc (GenBank© access ion No. AE0005100Di& 
*SE^J£>&S##4851-4870(Z>fB?U : IB#J#-^ 2 ) 

y^^fT— 3 : gaagcgacagatggcgcggataaagctacaagttcaatggt (GenBankCDaccess 
ion No. AE000510<Z)j&gSB?^Jm541-4560CfflM#J&IB#^<5D5 , ^tCGenBank£>acc 
ession No. AE000510©J^«IB^J(Z)igS$#4851-4870{C^ : S^^@B^J$:^D L ^ 

7"7'f7'-4 : gggtctagaggttgaaaaataaaaacggc (GenBank© access ion No. AEOO 
0510(Z)^aiB^J(Z)^S§#4188-4207a)@B^J{C5' 7fctCggg£ £ tfXballM b £tf 

[0 0 5 7] 

PCR^<£>f|fi|iIDNA#r#&> -etl^tl, QIAquick PCR Purification Kit (3rT>f 
>*±*0 tCTiil, ^igbfeN^DNAm>i^J:t>*C^$S§DNA^, 'f'y-^T— 1 
, 4$:M^T, ^ n*#--A-PCRi& (A. J. Link, D. Phillips, G. M. Church 
, Journal of Bacteriology, 179, 6228-6237 (1997)) \Z J: »J , ^CMMarcA^r^ 

JWKLfeDNAWr^-S:, Hindi I I&tfXbal (SflKSttS) &CT^EtL£&, 
7x;-;^^DD^;i/AM 3ttfX* y -^JRSrff oife. UTOCHindHI 
XtfXbalTf^JWTUfeMSflRStt^^^^ KPMAN997 (WO 99/03988#ffl^^/\°> 
b) iltufHDNA^i: §:DNA ligation Kit Ver.2 (SiB36tt58) Srffl^T 

^MLfeo ^©^^^icr, jMio9n>bf^> hmm c^mmtm) zmm 

mmL. Ty\*l/Vy (S/^VfrSH) &25Aig/«I/&t?LB^35:/l/- b (LB+T> 
hfS/D b) tC^lfLfc. 301CT? 1 H«#« % 4-f lfenn^-$:25/ig/ 

«L<Z)T>tr^U>S:^tfLB««n?30TClCT«»TO«O, Kttffi* 
PI-50 (*^#tf*tSf) ^I^T7°7^^ K»m«:ffofe. ^btlfcy^X^ K 
SrHindIII^afXbaIT?-WWrL, T^n-^m^i&ffoT, @WWf### 
A£*lT^£ * K&arcAflfc«/B:/9*5 KpMAN.AarcAfc Lfc 0 ffi, frrfBp 

MAN997&, pMAN031(S. Matsuyama and S. Mizushima, J. Bacterid., 162, 119 
6 (1985))i:pUC19 (SiB&ttSg) ©-etl-rtl^VspI-Hindllim^-^ISI^'gl^fe* 



1 8 
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(DT*$>Z> 0 
[0 0 5 8] 

Zf^T.^ KpMAN_AarcA-ex>>ni U t7 • =1 U WC196^ £C. T. ChungP> 

3ROfc*n->&301C L £ 10~ 3 #|R U TLB + 7 > fcT 

5/U Mc££, 42TCtnn--^MLfe 0 jS^Lfc*n->&LB+7 

>tfS/U MC^Uj£tfT30°CT'ig*Lfc^ ^l/- h<Z>l/8©g#S:LB 

Ift 2 421CZ?4~5l$raJ8fc3iMLfc. 10" 5 #$f{ U £LB 

©^3c£ffiligL£ 0 ^HTE. col iWC196&3fe©arcAffi«#WC196 AarcA&#fc 

o 

[0 0 5 9] 

( 2 ) Ii/x'jH7- H'J <Z)dam}tfc^-<Z)?&gf 

(1) 4:H«©2f8s&«V\ WC196«fc »Jda«3»fi^fift««5S:f^5gLfc. 
Ut7 • nUMG1655tlfc©^ 7 ADNA£#S§?£ IT> dan^^-CDN^fei: tfC;£8i# 

V- 5 (C&HindIII-9->f ^7^7- 8 IC teXbal+T-f h tl-Ttl^if >f > 

[0 0 6 0] 

^7^"?- 5 : cccaagcttccgtggtatgtcctggtttc (GenBankCD access ion No. AEOO 
0414(Z)^@H^J©^a##5150-5169{C^S^^@g^J(7)5' ^iCccc^S <fc Hindi 1 1 
■*M h&tfflni/fcK#I : IB?'J## 5 ) 

-f'y^i^— 6 : agactgatcaggtcgctatt (GenBank© access ion No. AE000414<Z)i|£ 
SSB^'J©i&S##4741-47600D@g^J : HB&J** 6 ) 

■^7^7-7 : aatagcgacctgatcagtctgccttatgcaccgctgtctg (GenBankCD access i 
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on No. AE000414<Ot£S@e?a<24361-4380tC^Mlft&gi2#Jtf>5' 5fc{CGenBank<Z)acce 
ssion No. AE0004l4<Z)J^SBH^J©^S##474l-4760Cffi1S^3&Se^J?:#ADLfe 

mm : m&m^ 7 ) 

"7- 8 : gggtctagacgtcagattgggaacatagt (GenBank© access ion No. AEOO 
0414<O&SfB^J<Z)&^#-5f3931-3950<Z)gi^#!iC5 , jfclCgggfc «fc 0XbaI-tf->f h £tf 

[0 0 6 1] 

PCR^^ffiflDNA^tt, ^tl^tl, QIAquick PCR Purification Kit (3fT>f 
>t±m) iZXmmV. ffi^L^N^DNA^fe^^C^DNA^, ^7^T-5 
. 8£/B^T, * DX^-A-PCR&ICJ: U> #«Mdam|$r# £#fc 0 ^©^tt 

(1) tmmzn^K dam$ca$cWC196Adam£#£ 0 

[0 0 6 2] 

( 3 ) li/iUtT-aU <Df nrm.te?<Dffim 

(1) £lW<Z>;£i££fflV\ WC196<fc Vfnrm.fc^ffimmZftWlLfro 
#^$tlTV^^fnrit^^•^0^«@B^J(ca^V^Ty^-r■T-$:-a'^L. X>>x 
Vt7 • nUMG1655^©^V ADNA^^Mi: LT, fnril^^N^fe J: t^C^^T^ 

JgPCRffl^-f v'-fCli^-f V- 1 1, 12£MVn£ 0 -7^4*?- 9 iCteHindl 
Il-fch-r h 7°7>fT- 1 2(C«Xbalif>r h^-eti^tif-'if-Y >3#lT^£o ( 

i) nmm<D^m^m^\ wci96&vfnmmmitmfr B 

[0 0 6 3] 

^7^f'7- 9 : cccaagcttgcaattgggccgtcctggcg (GenBankCD access ion No. AEOO 

o23i(Dm.mmm<nm.mm^798i-8oooizftnw&mp}<D5' ^tcccc^s imundin 

rf'y-i^— 1 0 : tcaagctgatcaagctcatg (GenBanktf) access ion No. AE000231<£> 
t&S@g?!J(Z>&«#-^7501-7520<Z)ffi#J : fB#!## 1 0) 

'/^'fV- 1 1 : gaaaaatgccgaccaacgtctcaagctgatcaagctcatg (GenBankODacces 
sion No. AE000231(^>±gS@H^J^>7121-7140^C^g^i61J^@H^J(O5 , TKtCGenBankCDac 



2 0 
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cession No. AE000231<A&ggg?lJ(Z)j&g##7501-7520lC*g : i ! ii #J&@B#I ZtfM L 
fcffifll : K#I## 1 1 ) 

^7^7-1 2 : gggtctagattggtcgtcctggttaggat (GenBankOD access ion No. AE 
000231©&S@g^J<Z>&g##6671-6690©IB#I{C5' 3fc{Cggg£ <fc t>*XbaIU--f h £ 
#*ULfcSB^J : IH?U#-^ 1 2) 
[0 0 6 4] 

PCmnmmmRte. ^ft^tl. QIAquick PCR Purification Kit (dpT^ 

t± (1) |Wr=BllCifTVA, fnr^a^WC196Afnr$:#^ 0 

[HiS$I 2 ] li/i'Jt?- nUarcAgt^|*(Z)L- U 
arcAjt^^-^a**WC196 A arcA$U dan3t&^-8ggtfcWC196 A dam^ £ £ f nrjft 
^«8**WC196Afnr|fc, & P> t>*JC^*l <d ©^tSfcl?* -5 WC196£ig# U L-'J 

[0 0 6 5] 









n - x 


io g/L mm 


m 


NH 4 C1 


20 mM 




NaHP0 4 


40 mM 




KH 2 P0 4 


30 mM 




CaCl 2 


0.01 mM 




FeS0 4 


0.01 mM 




MnS0 4 


0.01 mM 






5 mM 






2 mM 






2.5 g/L 




MES-NaOH (pH6.8) 


50 mM 





2 1 
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[0 0 6 6] 

LBJgifc (j&KKlJCCTa8*f»im) > 37^C, -Bfc 
£(aain)J&§| ; «JgSI®#y I/- h<01/16Sfta 

E-lOOigife G&gtCJS&T, IHM^iOD) , 37°C, 20ml/500ml^JtgP T7^*3 
[0 0 6 7] 

[0 0 6 8] 

-£©MIH> fnr5te^«*»tt^fla«ci:ra^©L-US;>««S:^L, darning 
^fttt^IStitKltS^^tSifc^Stlfe. -77, arcAit^ 

[0 0 6 9] 

J&&£M2K;J3V*T, arcAit^NSSfCi: U L-'J $>:***fa±»*#««>e>*l 

r^T'ti, arcA^^©L-^;i/^ ^ >lft$8#^©8&*S:tfcf!r Ufc. 
L-$Ol/# 3 >Mfc^jetC^«xS/xU • nUMG1655lCfeWSarcA51^ 
©*«S&*&«3R'f Sfctf), Xi/iU t7 • n U MG1655E&3R0>sucAfc««c (MG16 
55 A sucA) J&tfxS/aL U t7 • n D MG1655ffi5fctf)sucA, arcAzlM^li^ (MG1655 
AsucAAarcA) £}iiSLfco 
[0 0 7 0] 

( 1 ) x S/ x U fc y • n U <£>sucAit>£^-tf>?$^ 



2 2 
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'JUT - 3'JMG1655^(D>!fV ADM^mMH bT, fnr&>£^<DN:£fc J: tfC;fc#T# 

ipgfflPCRffl^-f V-{Cte>^-f V- 1 5, 1 6 5:i^fc 0 7- 9 (CteHin 

dlll-th-f 1 2 lC&XbaI-tf->f h tf^tl^^lf -f > £ *tT V^ 0 

(1) £imi<Z>#?£$:M<,\ MG1655J: UsucAit^^a^$:#feo 
[0 0 7 1] 

■^7^7- 1 3 : cccaagcttctgcccctgacactaagaca (GenBanktf) access ion No. AE 
000175(Z)^^@H^J(^)i^a##10721-10740(D@B^J©5 , pMCccc£ <fc tfHindl I I+>->f 

h $:#inbfc@H^j : sa#i## 1 3 ) 

T'^-f 7- 1 4 : cgaggtaacgttcaagacct (GenBank© access ion No. AE000175<Z) 
i&»®B3«J©^*#^11501-11520lC^li6U^iH^j : B2#I## 1 4 ) 

T— 1 5 : aggtcttgaacgttacctcgatccataacgggcagggcgc (GenBankOacces 
sion No. AE000175(5Dig^SS^J(Z)12801-12820©iB^J(D5' pfclCGenBank© access io 
n No. AE000175©^SSB^(Z)^S##10501-11520(Z)ie^J&#*nLfeSe^J : IB#J 

7*7^7- 1 6 : gggtctagaccactttgtcagtttcgatt (GenBank© access ion No. AE 
000175©JtgSSe^J©*S«#-^13801-13820lC=fg|i^^SB^JlC5* ^SCgggJS <fc l>*Xba 

i-T- >r h vr=.mm •. ib#j##i 6) 

[0 0 7 2] 

PCR^<2if ifisDNA^r/tte, ^tl^n. QIAquick PCR Purification Kit {*ry >f 

3, 16£fl^X, # n^^-~/1~PCR^{C<fc »J, fc&gfsucAWftf ^(Z> 
iRf^tt (1) fcPM8tC<frV>, sucA«S«8cMG1655AsucA&&fc. 
[0 0 7 3] 

(2) IS/iU t7 • =lU©sucA, arcAJUg^— M*«8c©f£»! 

Mill Hmn^m^m^ MG1655AsucAcf:UarcAit>|K^£fj8!aU sucA, 
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arcA-fi#ig£fc£f|^L£: (MG1655 A sucA A arcA) „ 

l^^(CL/T> sucA, dzmr.MXW.ffl. (MG1655AsucA Adam) , &tfsucA, fnr~ 
MM&fflZftMLfc (MG1655 A sucA A f nr) „ 
[0 0 7 4] 

Jt:Xilt#fcMG1655 A sucA A arcA#fU MG1655 AsucA Adam, &£>*MG1655 A sucA Afnrfc 
, sucAatfi^*|R8eMG1655AsucA&MflBi: IT^tU L - # ^ > 

[0 0 7 5] 

mmmm 

tf)in-x 40 g/L (Stl^®) 

MgS0 4 -7H 2 0 1 g/L (S!H$K) 

(NH4) 2 S0 4 16 g/L 

KH 2 P0 4 1 g/L 

Yeast Extract 2 g/L 
FeS0 4 0.01 g/L 

MnS0 4 0.01 g/L 

CaC0 3 30 g/L (gtf«a) 

[0 0 7 6] 

U7UyJ/a (refresh) ^ # ; ##^ffll<3D g & gj« 

LB3|E5c««I (^HICJCSCT^^U) , 37°C, 241$ 131 
a(seed)^^#; U 7U*;i/a«*Lfel&«l 

LBMftJgifc (^l(C)SCtiltt) , 37^, 16^^ 
^(main)^# ; m*fi[««lfi^ 10%^« 

nsmfomm oxmizfovrmmmn) , 371c 

20ml/500ml^ign:7^;* > n 
[0 0 7 7] 

2 4 m$E# 2003-3000870 
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$ ymwm&m&Ltto mn-xmm. r&l-v yymm.it. is,ooor P 
# ^ ymw&m&mzm 1 ic^ufco 

[0 0 7 8] 



^ 1 : arcA$&| 




>f)\sZ ^ y 








a ^ l - *f)\, 


# ^ yWM 


m (s/D 




ym$ 


im (% 


MG1655 A sucA 


15.4 




36. 


9 




MG1655AsucAAarcA 


17.0 




41. 


7 




MG1655 A sucA A dam 


14.2 




35. 


5 




MG1655 A sucA A f nr 


14.6 




36. 


6 





[0 0 7 9] 

suca, dam&fc+ffi^WiCDinvz $ymwm> i&mt.&izttmffi& 

y^^y, sucA, fnr3t^fflt««stCfeV^Ttt*fMI*fcraSST?*>ofc. 

, sucA, arcA»e*««tt©L-iOl/*S>iW«, JR^iifc fclC^fRUfcfcifrB 

U T fnj_hf -5 d £. e> n o 

[0 0 8 0] 

[0 0 8 1 ] 
[@B#JHt] 

SEQUENCE LISTING 
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<110> WftMffi&^tt: (Ajinomoto Co., Inc.) 

<i2o> mBmz.&zB&3®%;<Dm&m 

<130> P-9999 
<140> 

<141> 2002-07-12 
<160> 18 

<170> Patentln Ver. 2.0 
[0 0 8 2] 

<210> 1 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli arcA gene 

<400> 1 

cccaagcttaaagccctttacttagctta 29 

[0 0 8 3] 
<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli arcA gene 

<400> 2 

tccgcgccatctgtcgcttc 20 
[0 0 8 4] 

<210> 3 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
sequencing of Escherichia coli arcA gene 

<400> 3 

gaagcgacagatggcgcggataaagctacaagttcaatggt 40 

[0 0 8 5] 
<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
sequencing of Escherichia coli arcA gene 
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<400> 4 

gggtctagaggttgaaaaataaaaacggc 29 
[0 0 8 6] 

<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli dam gene 

<400> 5 

cccaagcttccgtggtatgtcctggtttc 29 

[0 0 8 7] 
<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli dam gene 

<400> 6 

agactgatcaggtcgctatt 20 
[0 0 8 8] 

<210> 7 
<211> 40 



2 8 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
sequencing of Escherichia coli dam gene 

<400> 7 

aatagcgacctgatcagtctgccttatgcaccgctgtctg 40 
[0 0 8 9] 

<210> 8 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli dam gene 

<400> 8 

gggtctagacgtcagattgggaacatagt 29 
[0 0 9 0] 

<210> 9 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 

2 9 ffi|I#2 0 0 3 - 3 0 0 0 8 7 0 
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amplifying Escherichia coli fnr gene 

<400> 9 

cccaagcttgcaattgggccgtcctggcg 29 
[0 0 9 1 ] 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli fnr gene 

<400> 10 

tcaagctgatcaagctcatg 20 

[0 0 9 2] 

<210> 11 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli fnr gene 

<400> 11 

gaaaaatgccgaccaacgtctcaagctgatcaagctcatg 40 
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[0 0 9 3] 
<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
sequencing of Escherichia coli fnr gene 

<400> 12 

gggtctagattggtcgtcctggttaggat 29 

[0 0 9 4] 
<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
sequencing of Escherichia coli sucA gene 

<400> 13 

cccaagcttctgcccctgacactaagaca 29 

[0 0 9 5] 
<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

3 1 fflIiE4$ 2003-3000870 
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<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli sucA gene 

<400> 14 

cgaggtaacgttcaagacct 20 

[0 0 9 6] 
<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli sucA gene 

<400> 15 

aggtcttgaacgttacctcgatccataacgggcagggcgc 40 
[0 0 9 7] 

<210> 16 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying Escherichia coli sucA gene 

3 2 ffi|E#2 0 0 3 - 3 0 0 0 8 7 0 
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<400> 16 

gggtctagaccactttgtcagtttcgatt 29 

[0 0 9 8] 

<210> 17 
<211> 927 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (101).. (817) 

<400> 17 

gtcatgttac gccgatcatg ttaatttgca gcatgcatca 
acttcctgtt tcgatttagt tggcaattta ggtagcaaac 

att ctt ate gtt gaa gac gag ttg gta aca cgc 
He Leu lie Val Glu Asp Glu Leu Val Thr Arg 

10 15 
att ttc gaa gcg gaa ggc tat gat gtt ttc gaa 
lie Phe Glu Ala Glu Gly Tyr Asp Val Phe Glu 

25 30 
gaa atg cat cag ate etc tct gaa tat gac ate 
Glu Met His Gin lie Leu Ser Glu Tyr Asp He 

40 45 
gat ate aat ctg ccg ggt aag aac ggt ctt ctg 
Asp He Asn Leu Pro Gly Lys Asn Gly Leu Leu 

3 3 



ggcaggtcag ggacttttgt 60 
atg cag ace ccg cac 115 
Met Gin Thr Pro His 
1 5 
aac acg ttg aaa agt 163 
Asn Thr Leu Lys Ser 
20 

gcg aca gat ggc gcg 211 
Ala Thr Asp Gly Ala 

35 

aac ctg gtg ate atg 259 
Asn Leu Val He Met 

50 

tta gcg cgt gaa ctg 307 
Leu Ala Arg Glu Leu 
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55 60 65 

cgc gag cag gcg aat gtt gcg ttg atg ttc ctg act ggc cgt gac aac 355 
Arg Glu Gin Ala Asn Val Ala Leu Met Phe Leu Thr Gly Arg Asp Asn 
70 75 80 85 

gaa gtc gat aaa att etc ggc etc gaa ate ggt gca gat gac tac ate 403 
Glu Val Asp Lys He Leu Gly Leu Glu He Gly Ala Asp Asp Tyr He 

90 95 100 

acc aaa ccg ttc aac ccg cgt gaa ctg acg att cgt gca cgc aac eta 451 
Thr Lys Pro Phe Asn Pro Arg Glu Leu Thr He Arg Ala Arg Asn Leu 

105 110 115 

ctg tec cgt acc atg aat ctg ggt act gtc age gaa gaa cgt cgt age 499 
Leu Ser Arg Thr Met Asn Leu Gly Thr Val Ser Glu Glu Arg Arg Ser 

120 125 130 

gtt gaa age tac aag ttc aat ggt tgg gaa ctg gac ate aac age cgt 547 
Val Glu Ser Tyr Lys Phe Asn Gly Trp Glu Leu Asp He Asn Ser Arg 

135 140 145 

teg ttg ate ggc cct gat ggc gag cag tac aag ctg ccg cgc age gag 595 
Ser Leu He Gly Pro Asp Gly Glu Gin Tyr Lys Leu Pro Arg Ser Glu 
150 155 160 165 

ttc cgc gee atg ctt cac ttc tgt gaa aac cca ggc aaa att cag tec 643 
Phe Arg Ala Met Leu His Phe Cys Glu Asn Pro Gly Lys He Gin Ser 

170 175 180 

cgt get gaa ctg ctg aag aaa atg acc ggc cgt gag ctg aaa ccg cac 691 
Arg Ala Glu Leu Leu Lys Lys Met Thr Gly Arg Glu Leu Lys Pro His 

185 190 195 

gac cgt act gta gac gtg acg ate cgc cgt att cgt aaa cat ttc gaa 739 
Asp Arg Thr Val Asp Val Thr He Arg Arg He Arg Lys His Phe Glu 

200 205 210 

tct acg ccg gat acg ccg gaa ate ate gee acc att cac ggt gaa ggt 787 
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Ser Thr Pro Asp Thr Pro Glu He He Ala Thr He His Gly Glu Gly 

215 220 225 

tat cgc ttc tgc ggt gat ctg gaa gat taa tcggctttac caccgtcaaa 837 
Tyr Arg Phe Cys Gly Asp Leu Glu Asp 

230 235 

aaaaacggcg ctttttagcg ccgtttttat ttttcaacct tatttccaga tacgtaactc 897 
atcgtccgtt gtaacttctt tactggcttt 927 

[0 0 9 9] 
<210> 18 
<211> 238 
<212> PRT 

<213> Escherichia coli 
<400> 18 

Met Gin Thr Pro His He Leu He Val Glu Asp Glu Leu Val Thr Arg 

15 10 15 

Asri Thr Leu Lys Ser He Phe Glu Ala Glu Gly Tyr Asp Val Phe Glu 

20 25 30 

Ala Thr Asp Gly Ala Glu Met His Gin He Leu Ser Glu Tyr Asp He 

35 40 45 

Asn Leu Val He Met Asp He Asn Leu Pro Gly Lys Asn Gly Leu Leu 

50 55 60 

Leu Ala Arg Glu Leu Arg Glu Gin Ala Asn Val Ala Leu Met Phe Leu 
65 70 75 80 

Thr Gly Arg Asp Asn Glu Val Asp Lys He Leu Gly Leu Glu He Gly 

85 90 95 

Ala Asp Asp Tyr He Thr Lys Pro Phe Asn Pro Arg Glu Leu Thr He 
100 105 110 
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Arg Ala Arg Asn Leu Leu Ser Arg Thr Met Asn Leu Gly Thr Val Ser 

115 120 125 

Glu Glu Arg Arg Ser Val Glu Ser Tyr Lys Phe Asn Gly Trp Glu Leu 

130 135 140 

Asp He Asn Ser Arg Ser Leu He Gly Pro Asp Gly Glu Gin Tyr Lys 
145 150 155 160 

Leu Pro Arg Ser Glu Phe Arg Ala Met Leu His Phe Cys Glu Asn Pro 

165 170 175 

Gly Lys He Gin Ser Arg Ala Glu Leu Leu Lys Lys Met Thr Gly Arg 

180 185 190 

Glu Leu Lys Pro His Asp Arg Thr Val Asp Val Thr He Arg Arg He 

195 200 205 

Arg Lys His Phe Glu Ser Thr Pro Asp Thr Pro Glu He He Ala Thr 

210 215 220 

He His Gly Glu Gly Tyr Arg Phe Cys Gly Asp Leu Glu Asp 
225 230 235 

[Hi] WC196, WC196AarcA, WC196Adam, WC196 A fnrtf)^R7\° # - y £ 
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